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ABSTRACT : PURPOSE: To obtain a new quinoline derivative useful for treating and preventing 
hypercholesterolemia, diabetes, etc., as a therapeutic agent for hyperlipemia and a 
therapeutic for debates because of possession of excellent lipid reducing action and blood 
sugar lowering action. 

CONSTITUTION: A quinoline derivative shown by formula I (R 1 to 
R 3 are H, lower alkyl, etc.; R 4 and R 5 are H, phenyl, 
etc.; R 6 is lower alkyl) such as 6- 

chloro-2-(4-diethoxyphosphorylmethylphenyl)-4-phenylquinoline. The compound, for 
example, is obtained by halogenating a compound shown by formula II (R 4a 
and R 5a are R 4 and R 5 except hydroxyl) with a 

halogenating agent such as N-chlorosuccinic acid imide to give a compound shown by 
formula III (X is halogen) and reacting this compound with a trialkyl phosphite shown by 
formula P(OR 6 )3. The halogenation of the compound shown by formula II is 
generally carried out at 50°C the boiling point of the solvent for 5-20 hours. The reaction 
between the compound shown by formula III and the compound shown by formula 
P(OR 6 )3 is preferably done in a solventless state. 



COPYRIGHT: (C)1993,JPO&Japi0 



(19)B#B#!W (JP) 



(12) & §8 ft ft & $ (A) 



#H¥5 -43589 

(43)&10 « 5 ¥(1993) 2 ^230 



(so into. 5 is»isa^ jti^sia*^ fi mmm 

C 0 7 F 9/60 7106 - 4H 

A6 1K 31/675 ADN 8314-4C 
AD P 



(2D mm 


#K¥4- 13186 


(71)ttWA 


000149435 










(22) ffllSB 


«4*f-(1992) 13280 




ttftiMtn *iai»r4i^3F si 1 5 






(72) BE* 


Kb —ft 




#f #^¥3- 102184 








¥3(1991)2 3 5 0 






(33)M5fc*±3l 


S 0*(JP) 












mmmmmmnm&mmQ - 2 








SrSH;i/302-t 
















»nrWIBtlflr/Wfeft^lWS127 






(74)ftfflA 













(54) [5BH©4&»] *yU>ff*# 



(57) [E»] 

[*/$] mw\z> -ma, 




) 2 



X&-hD*<£, R 4 RtXR 5 HA— XttJUfcoT** 

ttjE»7;p*;p«s*n-fn*i-. 3 rtkhztiz*; 



— mnq— 



(2 

1 



mmi] -« 

Mfcl] 




) 2 



fs«fiR7**jp***n*na?r. ] Testis*/ * 




[0 0 0 6] K^R 1 . R 2 StfR 3 tt@-XHgfc 
ot**If, fi»7WJl* fi»7^3*^*. A 
ny^flTFXttnMag*, R 4 StfR 5 ttW-Xtt* 

tt-oxmrn^ mcDwm, 7i-;n, Any 

>gg|7x^;us, 7x^;k^:*S, tHn^->jH, 

r 6 \mm ivs-m^n^enm, i ±e- 

(1) +©#*il/TI4JWf!»Ktt*4JfcC!)«t a? 

?;k x?;k 7°atf;k -fvT'Dtfjk 7>;k -fv 

7*3\>k tert-7*?;k ^>?;k 

Xtt»tt«ttffi»7;i/*JHS*«I*T?**. fi»7;i/3 

*v£iUTtt, MAKf/h^. Ih*k ^o^* 
-I" V7°n#^v\ 7>=H<\ tert-^h^-X ^> 
?;k**~>, A*v;k*+vS^£M*T£<5o fg$7 

-Jk ih+y*Mzjk 7*o#+->*;u*=;k 7" 
h*e/;fr;ktf-;k ^>?;kt+->*Jk1^-;k 40 



> #ffi¥5 -43589 

2 

* U 

[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] 

[0 0 0 4] 

(i) i?gt)sn5*/ 'j >®m»i)m&nti?>. 

[0 0 0 5] 
[it 2] 



0 

II , (1) 

P (OR ) 2 

tt^jwsT. mm?, Rigfmsn 

£. Any>ff&7xn;U££LTB, MA«4-7D 
d7xrjk 2-^DD7x-Jk 2, 4-^DD7 
x-Jk 3, 4-^D0 7xZJK 2, 
7xnjk 3, 4, 5- hU7DD7xr:;k 4-7*n 
*7x~;k 3, 4-x7*DnE7xr:;k A-7)V^n 
2-7;ktD7xn;i/S^£^T*5o 

[0007] ±ehkj£ (i) i?»t>sns*»w*/ 

IBMjfiifi. Jft£ltJllft!ittjlL&«©#a&£ (iftJIRji 
ffi) $fc«S«©i&*Stf=fS&fc:fr 

[0 0 0 8] #»$©*/ U >«f»#(±#a©*jSKJ: 

[0 0 0 9] 
[ft 3] 



— imn— 



(3) 



!¥5-4 3 5 8 9 



4a 



1 R 



R 



y^o-c— 

R (3) 




CH 2 X 



P (OR ) 3 
(4) . 




[ooio] , r 2 , r 3 RtfR 6 mm 

»7;h^s, 7x-^ti, Apy>sT> 7x- 

Sfcigs- iic*-f2- (4-^^;v7xr:jw *y 
U>S§»# (3) ©An^r'MbK^ ^jttf^>-fef 
>. rattftJft*4S©*ffitt*K«t>, j£®ft^>V^;k 
7 , /k*X-f VT'f-nr hU^ (AIBN) , tert-7? 
;i/A< HB/t-t+vH^©tt««0#ftT, N-7DA 
nn^ft-fSF, N— 7 n;i/3A7®M' 5 F> HS^?© 
/spy >ft #J * ffl v> TSIJiT^ -5 .Any >ftM©IM 
«KHfc&« (3) l;»lTIf§€Jl'Ml. IffiHE 
;PSg«<k$n, E*HHRfc*&5 OlC-WiOiljft© 
M&ftT. » 5 ~ 2 0 ttffl8ft*Kl/rfr 50 

[ooii] ±iBT#6n5^>^;vA7-f KS|3£# 

(2) t b 0 7)1^)1^X7 7 -ib (4) iOEfctt. * 

[RJ6I8S-2] 



(2) 



0 



CH 2 P (OR 6 ) z 
(la) 

H (DMF) 3l©i§«*X«l&?g«, {ftt<tt«g« 



Tfrfcfen*. ft-&#i (4) ©«fflSttft£ft (2) t 

m\m 130-180 vmautNFt v < , sjsst:^ 
tutu *»< ut-«s (i a) t&t>zn&*mi 
[0012] ±ies^i@s- i \z^xmntvxm 

t>*ft£ft (3) «, &Mb£t>Rtf|fr}lft£#J©Pi# 

ssc-3icsi-^j*c«to, -tn-enfls^* (3 a) m 

Xt\Zto$m (3 b) RlWfc^* (3 c) 

[0 0 13] 
[ft 4] 



R 



. R4b 

R I 

v^x C = 0 

R ? 



C H s 
I 

C 



RSb 



0^ 



CH 



(5) (6) 
[0 0 14] [^sStfR 1 , R 2 RZtR 3 fitflffifcH 
U. R lk &tfR Sb «^n^tlW-X«H75:^T**M 
7% <g»7;Wt-S. 7x31, ADy>fi7xr 

f. ] «Rfcl8a-2fcS-r7-'J>BI*# (5) t 
^h>R#ft (6) £©£&«, 7SttffiK>f. SSttS 
©#«T. as~*ato3Ksljaft*fl:Tlc, ^5-3 0 




CH 3 

(3 a) 

*ffitt»8iUTtt«l*.fcM>-e>, b)lX 



ift£* (6) teD«fffla^tt#KlE 



3, ft£#» (5) 

liiSfl^50«!i^. *><L-T, 2- (4-*^ 
7x3) */U>§Pfft (3 a) SJR#?#*. 

[0 0 15] 

[ft 5] 



—inn— 



(4) 



: 5-4 3 5 8 9 



[K*SI«3*-3] 



1 0 




CH; 




(8' ) 



* o y y ft 




(3 b) 



(3 c) 



[0 0 16] , R 2 , R 3 . R>*RtfX\$ b)lX>, *vP>^©^»ffig«£ffl 



WECHU. ] «R*ISS-3fc*-rfl:^« (7) © 
atfliR«tt. M^lifh7tFn77> (THF) , 9 

MJ<7A73 K*©7;i'*UftJBV>TflEfl:Mj (7) * 

jgjji-rsjifcfcj:?) varans. ±ie7M/u©£M* 

tt. a*fc6« (7) fc»LT2~3»t;idi8flftr 
E4~2 4B#|K!8flrr^|g1-$. 



[0017] *< UTftSns^tt (8) (S^Utt 

# (8' ) ££t?) tt, «^TcnSAny>|fcK)fi:$ 

* 5 n t «k D . * © 4 ttjjn a d y yu 7-Tfift S nfc 

2- (4-^fJl,7i^W */U>iP£fr (3 b) fc 
£SH?S*. KAny>ftRj6tt. N, N-v^;V7 
-'J>, hUXWP75>^IM»©#«Tfc, Eg 



50 



40 



visctfti?**. mmammMtm (8) c» 

1 0 Ora§E©««fc#TIC. 2~4«SSILT 

[0 0 18] IK, ±i2T#e.n5ft£#l (3b) 
t7x7-^ (9) tSJSSii-SrtKiO, 4&!C7 

vymmfc (3 C ) *#sct*«"efr«. mKmt, t 

HF, i?X?)VX— r;k ^>if>, DMF3?©?R§tt 
A^^vH, 7^hU7A73 F*©7;kfrU©#£T 

t, mm^jmn^y^y-jv (9) siht, $ 

01C~Sfieaofi«TC, 2 4~4 8P#IWg«£^L 
Tfr&frtl-S. 

[0019] (i b) Tafcan5*«!5Hfc 

[0 0 2 0] 

Mb 6] 



— mi 9— 



(5) #H¥5-4 3 5 8 9 

7 8 
[RJ6I83S-4] 

CH 2 R 5b CH 2 R5b 

l l 



(6) (10) 



P (OR 6 ) 3 
(4) 



0 



R 



R' 



CH a R 5b 
C 

0 CH 2 P (OR 6 ) 2 - 

(1 1) 




3 



I 

C = 0 

N El 2 
(5) 




CH 2 P (OR 6 ) 2 



(lb) 



[0 0 2 1] [g-iWR 1 , R 2 , R 3 , R<\ R 56 , 
R 6 RtfXttHBteWi;. ] RK£lgjS;-4fc*sir> 

t. (6) ©AoyMbEjStt, sjfcrgsc-i 
c^Lfdt^ (3) <D/\n>f>itfcfctnm\zLTm 

[0022] #e.n5^>vJWN7< mm# (i o> 

thU7^***X7r-f h (4) togjBfcJ;, EJfcfc 
ft »*Ktt#l»ttmjlSTt*. ft£#l (4) ®{g 

do) tttLrait^^sH&sfg* 
^•g&tsn, KjEgfi««iii 3 0-18 otJtsft 

#, RJfcttfflHSfcfcfcF (1 0) ©aSKiOJlft* 



[0 0 2 3] ±fBT#5tl-5y h>il«#: (11) t7 
(5) H1S» 
©#&T, S*-»ttoa«fi«*#Tt:. *55~3 0 

a, W2Mjs;is^;-2t^-rs{Sfcffl^e.n^ ; &oi: 
50 ra«©t)©s«fflT#s„ ft^t; (l i) tit&m 
(o) t©«i«^H«iciRftsnav>«t. a^w#tr 

fr<LX*%m\t%® (lb) SiRffTtS. 
[0 0 2 4] (1 c) -?i&t)Ztl%*%m{k 

[0 0 2 5] 
[ft 7] 



(6) 



[RJSlgi$-5] 
o 



(1 2) 



#W¥5-4 3 5 8 9 



10 




m It R lb 



1 OH 



R ' 




(1 c) 

[0 0 2 6] [&SWR 1 , R 2 , R 3 , R^&tfR 6 

immzmc. i R&xn&-5\zm&$\z. 

(12) ffliftKJSlCfcoT. «M (1 
c) £iRf#Ti§r£o j»EKJ&rgSC-3 
\Zmhtcik%® (7) ©*ntH«CD*#Tfc*lfC* 

So s&«wtUTffiv>sn*ft:^« (12) », ma. 

«#WBS6 1-15 119 9^*teE*©2Fftt;:J:D 

[0 0 2 7] ±ET*»&n**»flfc£ft (1 c) 
*CDS«ftttftT*«-)RSC (1 c ' ) T?«^$n 

[0 0 2 8] ±Eft»Sl!SSK:*Lfc#JjgC*W« 
#3. t^gtLTfim Sign, 

[0 0 2 9] 
[0 0 3 0] 

[ftlfittl] 6-*nn-2- 
UJM^;U7x-;W -4-7xr:;i/^y u>©Kjg 
6-^nn-2- U-^fMlo'xxjlO -4-71^ 
M7U>4 9. Og (14 951)*;!/) , N-7*D* 
3A?gK3F (NBS) 2 9. lg (1 6 350* 
JW Slffll^/'/l'JH. 0 g£^>1f>3 0 0m 
ItBSS-Br. 1 5Bmto$i«Lfc 0 KfcUGm\z 
#2 0 0m 1 ?DD*M-ettlillfc. £nn 

*/PA****U CW±T«»U $St£MJ£@* 

UT, 2- (4-7*a*^?;k7xx;i/) -6-^an 
- 4 - 7xX^ / U XDM&BM, 2 4. 0g» 



3 g (2 5. 3 5U 



dc' ) 

[0 0 3 1] St, Kft^tti 

SMU>*HJX^2 0ml (1 175'J* 
i» ;W 1 6 0'CTll$Ma&it#U£. jfifJ 

= 1 : it»h» \zttvx> mzit&mmco 

3g£#fc„ 

[0 0 3 2] KjSI 0 2-1 0 3C 
[0 0 3 3] 

[Hffi«2] »S»:]g»*fflVi*lfiWltP!*fcbT, 

J0 [0 0 3 4] 

[&MM3] 2- (4-yIh^y*XJjfj;W«l'7 

xx;W -4-7izm;u>©« 
2-7s;^>y7iy>i97g (i. o*;w t 

4' -^^7th7x/>134g (1. O*;0 t 
£S« 6 0 0 m 1 ini:«i 1 2 m 1 & 

SDAT2 4«»iiliLfc. EfcjB£*ffc*5 0 0 
ml Sin*., 5?no*;PATttffib, ^du^aSS 
ew±T?fc*U WK«MEEffm BS*5?X?JPX 
-f^-n-AW><tf)S^llT, 2- (4-*? 
40 ^7i-;W - 4 -7xX;MVU >©*&&,! 1 64 

[0 0 3 5] _hSSft-&#l9 3. Og (0. 3 2W) & 
ffl^T. £*m&MKlCl/T*fiff:6tt6 0. 0g£ 
£©fc©©#|jftX:tftttt (»&) £Jf$l gfcjR 

r. 

[0 0 3 6] H, mi SiCHJtdIM 1 "PftSnfcft^* 
few*. «t», tttt<DJglctt«j£ CC) 

»«©<t^*T»4 'H-NMR (CDC b ; 
rt«HPP=TMS) (5tt;ppm) 
50 [0 0 3 7] 



— inu— 



11 



»1] 



(7) 



* i b. 



#§§¥5-4 3 5 8 9 



12 




0 

CH 2 P (OR ) 2 

E t : 





Rl 


R2 






R6 




l 


6-C ^ 


H 




H 


E t 


10 2-103 

< 1-^4- * > 


2 


H 


H 


H 


H 


E t 


1. 2? (t, J = 1, 1Hz, 6H) 
3. 24 (d, J=21. 5Hi, 2H) 
I. 0-4. 1 (■■ IB). 7. 41 
UABq. J=2. 5. 8. 4Hz, U) 
T, 5-T. 9(«, 41). 8, 13 
(ABq, J=8. 4Hi, 2H) 
8. 2-8, 3(n. it) 


3 


H 


H 




H 


E t 


115. 5-118 



[0 0 3 8] 

[*««4] 2- u-^xh+v^xftu;!^;^ 
x x;v) - 7 4 -7xxji/*/ u >©Sifi 30 

4' -/fmh7i/>134g (0. . 
N-Zfatz/Mrm-iS. H (NBS) I8 0g (1. 0 
tJW &t^j8»fls^> , /-i'JH. 0g£^>1?>3 0 0 
mlCBjBS*. 2 0«|BHinJ»asStfc. 
C*4 0 0ml Sip*., ^on*MT7iffll, i?DD 

LT, 4' -:/n^5P;P7-feh7x/>©fi±$#ji 

8 7 g 1 8 7 g *m 'J >m h U X5P 

JWOOmllClISt, 1 6 0 < CTli$ffl»$8!#L 

fc. amoau^RHJx^&sffiflfsa. a**^ 40 

Slf 1 : 2T*tfi) !C#bT> «|«CD4' 
[0 0 3 9]^IC, ±ET#fcfc£«2. 7 0g (10 



5 U i:2-75/-4-^5 1 ;K>y7iy> 
2. llg (10 5'JtJW SSK5 0mlC^*$ 
■tt untrftWKim 1 *;BPAT2 4i9nftiftBKi, 
fc. 5*18^**^*5 Oml SJnA. ^DOsfrl'Affl 
ttiU £Si±T«JftU 8«Si*BEB£U ss&->u 

X^= 1 : 1 TSffl) t#bT, 
:n§yIfJH-f;P- n - A^it>cfc OWSgfi U 

[0 0 4 0] 

[H»«5~l 5] l£ftjm*JBl>!dM4&nttE 

[0 0 4 1] 
»2] 



— ims— 



(8) #M¥5-4 3 5 8 9 

13 14 
* 2 H 




E t : x^;H 





Rl 


R2 






R6 




4 


H 


7 - CH 3 


/7 — T\ 


H 


E t 


13 3. 5-135 
-n-'s + iJ- > 


5 


H 


H 


C H 3 


H 


E t 


1. 2? (t. 1=7. IHi. (H) 

2. 75U.3H). 3. 24(1, J- 
21. 9Hi. 2H). 4. OH. Hi. 
4H), 7. 4 7 (dABq, J =2. §, 
8. 4Hz, 2H), 7. 5-1. 5 (m, 
1H), J. 70(s. 1H), ?. 7- 

7. 8(n, IB), 7. 98 (d d, J= 

8. 4, 1. (Hi. 1H), 8, [-8. 2 
(n. 1H), 8. 12 (ABq, 1=8. 4 
\h. 21!) 


6 


H 


H 


©- 


o- 


E t 


15 3-155 


7 


H 


H 


O- 




E t 


17 8. 5-182 
y - n-^s+f-> 


8 


H 


7 - CH 3 


©- 


CH 3 


E t 


118-121 



[0 04 2] 



— imfi— 



(9) #IPP5-4 3 5 8 9 

15 16 

% 2 n cn*) 





Rl 


R2 


R4 




R6 




9 


H 


7 - CH 3 




a 


E t 


119-121 
Ky-^ty-n-^^f-fy 


1 0 


6 - 

OCH 3 


7 - 

OCHs 


CH 3 


H 


E t 


13 8-141. 5 
<yH y~it-s\*-f y 


1 1 


6 - C 6 


H 


o 


CH 3 


E t 


14 1 — 14 1. 0 


1 2 


6 - B r 


H 


CH 3 


H 


E t 


10 9-110 


1 3 


6 - B r 


H 


O 


H 


E t 


7 9-82 

<y# >-n-^ + ^> 


1 4 


6 — B r 


8 — B r 


o- 


H 


E t 


12 9-131 


1 5 


6 - 
N0 2 


H 


o- 


H 


E t 


9 9. 5 - 1 0 0. 5 

~ n-'s + lf > 



[0043] «&a®Gtt#ttistff i ufc. 

i6~i9] «s&k*m^*«j i tn« a? [0044] 



— ini7— 



17 




ftffl¥-5-4 3 5 8 9 



18 



CH 2 P (OR 6 ) 2 



E t : XfAJ 





Rl 


R2 


Rl 


R5 


R6 




1 6 


H 


H 




0 

-COE t 


E t 


0. N (I, J=7. lHi, 3H) 

1. 11 (t, J-T. [Hi. 6H) 
3. 22 <d, 1=21. 8H 2 . 2H) 

3. 3? (q, J = 7 1 11 z 2H) 

4. 1-1. 1 (i, 4B) 
T. 2-7. 9 (m, 12H) 

J. 22 (d. I=S. 4 ffz. Ill) 


1 7 


H 


H 




-CN 


E t 


2 0 6-208 


1 8 


H 


H 


o-»- 


H 


E t 


14 5-147 


1 9 


H 


H 


-C 4 


H 


E t 


7 2~7 5 
y- n p * ;UjU 



[0 0 4 5] 

[*«W2 0J 2- (4 -$>X h >J;V*3\>U 

4-yIh*y*X*'JiWf*-N- 
7i-;M -^>X75F3. 9g£^>if>5 0ml 
fcigtfU Cine 6 0X*#{bthU»>Al. 2g£im 
A, 4«fMfiSfEUfc. K(6»m 2 0 

m I SOTfiffiiS 2 0ml SrJOx.* ^ DD*;PATl*ffiU 



40 



nS^DD/fc;i/A-n-^\+-y->J;Cl||ISffiLT, 
[0 0 4 6] 

[0 047] 
»5] 



(11) #M¥5 -4 3 5 8 9 

19 20 

m 4 n 




E t : xi-;m, OMe : t b*->M 





p 1 


p 2 


p 3 


K * 




D S 


lit iA 


2 0 


H 


H 


H 


OH 


H 


E t 


208-209. 5 
0 u n 

- n -^4-1*- > 


2 1 


6-B r 


H 


H 


OH 


H 


E t 


1 9 9 - 2 0 1 
7 p o * ;l> A 


2 2 


S-OMe 


6 -OMe 


?-0Me 


OH 


H 


E t 


1 7 7 - 1 7 9. 5 



(72) a -b mmm #± 

(72)^BJ# ±JR 35- -15 



-mid- 



